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A FOREWORD

IN CONDUCTING THE RESEARCH DESCRIBED IN THIS
REPORT, THE [INVESTIGATORS ADHERED TO THE
'GUIDE FOR THE CARE AND USE OF LABORATORY

ANIMALS' AS PREPARED BY THE COMMITTEE ON

CARE AND USE OF LABORATORY ANIMALS OF THE

INSTITUTE OF LABORATORY ANIMAL RESOURCES,
NATIONAL RESEARCH COUNCIL.

S, TPy ST 0
5 ARSNGB

E o b

RGP

o o
4.8 ar

UG o5 '-.'): I UL TR W RS . Gl W, i B BSOS 5 S0 2
i .

- . Do s ip . o 5 ORI -
CESAL P.‘.'- TR s t’:f...:- (e 'A,'.‘.' 2 'I.." R I I, SR AR



WL

e e, v
0 ) i a0 =0

A

AN Y

Ll NS

-
.
»
.
-
Al
-

3A161101A91C

----- ‘\-.‘- - . - - - - -

TABLE OF COMTENTS

PAGE
IN-HOUSE LABORATORY INDEPENDENT RESEARCH 1

104 Development of Monoclaonal Antibody

Producing Hybridomas 2
105 Neuropharmacology of Performance and

Fatigue 8
106 Intermediary Metabolism of the

Malaria-Infected Erythrocyte 11
110 Genetic Basis of Virulence of

Bacterial Pathogens 14
114 Liposomes for Treatment of

Leishmaniasis 20

115 The Role of High Energy Substrates

and Prostaglandins on Responses

to Stress and Shock 22
119 The Biochemistry and Physiology of

Erythrocyte Membrane Proteins:

Role in Normal Erythrocyte '

Function and in Disease 25
120 Identification of Virus Polypetides

in Immune Complexes in Dengue

Hemorrhagic Fever Sera 29
121 Identification of Trypanosoma
rhodesiense Protective Antigens 32

122 Studies of Vitamin B12 and B12
8inding Proteins for the
Development of Antidotes to

Acute Cyanide Poisoning 37
123 Test Systems for Specific Biological
Effects of Chemicals 40

124 Development of Specific Cell

Directed Antibody-toxin

Conjugates 45
125 Ecology and Biosystematics of

Vectors of Rift Valley Fever

Virus in Kenya 43
128 Regulation of the Human Immune

Response to Denque Virus

Infection by Auto Anti-Idiotypic

Antibodies 51
129 Protection of Gonadal Function from
Cytotoxic Therapy 54

130 Development of Anti-Parasitic
Monoclonal Antibody-Toxin
Conjugates 57

. _ % T Ty w ow e Tl -
s s e S e El £ i i e



3M161102BS10

BN T On -, oY, LM OO O TG
ot .l ‘s . e r e
.. /- .‘. 0y X . .\ ."A."-/'-. '-. .-‘ ol

SN
el

a

AL
<.

.~ ..

:,n,- e e e
. ’

) T

o Ul 0%

v s
= P

Vv %
<

5 .
‘-' .l(l‘

g
.

@

ORI
S

LN 2 4

4

B, 0%
[ ™ SRR

D |

>

e e B O =
. - e .‘... o
FERUEELER s

G ARG
e 0l
R AU e

R g
.

-
g Y . li-
. .

[N . e B
O

%
O
.

.
e .

.

PAGE

RESEARCH ON MILITARY DISEASE, INJURY

AND HEALTH HAZARDS 61
201 Viral Infections of Man 62
202 Mechanisms of Transmission of
Hepatitis Viruses 72
203 Bacterial Diseases of Military
Importance 80
204 Rickettsiae - Host Interactions in
Pathogenesis of Disease 91
205 Vector Transmission of Militarily
Important Diseases 95
206 Microbial Genetics and Taxonomy 101
207 Pathogenesis of Enteric Diseases 109
208 Immunity in Protozoan Diseases 115
209 Parasitic Diseases of Military
Importance 121
210 Biochemical Research on Military
Diseases 125
211 Biochemistry of Parasitic Drugs 133
212 Physiology of Systemic Effects of
Blast Overpressure 138
213 Biological Modulation of Military
Performance 143
214 Millimeter Wave Biophysics and
Biohazards 148
215 Mechanism of Response to Stress 151

216 Military Stress: Non-Invasive
Monitorin of Health and

Performance 157
217 Basic Pharmacological Studies 160
218 Immunological Mechanisms in

Microbial Infections 163

219 Biochemical Aspects of Medical
Defense Against Chemical Agents 168
220 Pathogensis of Renal Disease of

Military Importance 173
221 Neural Mechanisms of Chemical

Defense-Related Compounds 183
222 Histopathologic Manifestations of

Military Diseases and Injuries 187

223 Pathologic Manifestations of

Zoonotic Diseases of Military

Importance 192
224 Functional and Structural Bases

of Blast-Related Tissue Injuries 209
225 Pathophysiology of Blast Injury 213

ii

:_J{!u

.
o e
b p

-, ¢ o e
s el N
.0 .
- sn'a'le a s

i




R T e e e e W T oy oW - T — '_..'_ " '-u"'."’~ _I.'_“ ‘.‘-.;'“ 3 \—)". .’(.-. R TR T s .[.'.1—. R i il T R e San s e
- o . 040

l.‘
~
‘\\

-—
-

@

.,

"-

6L

o]

PAGE

226 Pathophysiologic Studies of Blast

Injury to the Gastrointestinal

Tract 218
T 227 Chronic Systemic Effects of
- Organophosphate Esters 222
ke 228 Regulatory Mechanisms and

Pathophysiology of Hematopoiesis

. Application to Military
. Hematology 228
¢ 229 Military Hematology 233
230 Biological Roles of Surface
| Membrane Components: Parasitic
i Model Systems 239
231 Studies of Military Personnel

with Sickle Cell Trait (SCT) 244
232 Immunochemistry of Nerve Agents 248
233 Nerve Agent Antidote Screening

with Invertebrate Bioassay

Systems 250
234 Molecular Biology of Medical

Defense Against Chemical Agents 254
235 Ultrastructural Study and

Definition of Disease of

UL
'a’a’s’s’s

. ".V-’ . '.- ". /o f- ’-a
re

B
o @
ol tal aimaa

| R

v v e s . s
l"’l'llb'
PO |

L

PR
o

VO

= Military Importance 260
2 236 Immune Mechanisms in

i Leishmaniasis 268
::' ,':’:i
0 3M263750A808 DRUG AND VACCINE DEVELOPMENT 275 o
=
e 001 Phase Il Antimalarial Drug Trials 276 @]
- 002 Evaluation of New Antiparasitic o
o Drugs and Vaccines in the oy
5 Tropics 2719 3
! 003 Advanced Vaccine Development 299 o
® 004 Gonococcal Vaccine Development 302 _3
e L0
% 2
.: _i
o 4
w --j
’ @
: 4
J oA
] o
] iii \:j
i :‘._‘ 1
; g
e -
- - . .\.o‘
wiactatatd




3M162770A870

3M162770A871

RISK ASSESSMENT OF MILITARY DISEASE
HAZARDS

071 Biosystematics of Arthropods
of Military Medical Importance
072 Assessment of Infectious
Diseases of Military
Importance
073 Threat Assessment of Diseases
of Military Importance in the
Tropics

PREVENTION OF MILITARY DISEASE HAZARDS

122 Biosystematics of Arthropods
of Military Medical Importance

151 Characteristics of Attenuated
Dengue Viruses

152 Role of Polysaccharide Antigens
in Immunity

153 Rickettsial Diseases of Military
Personnel

154 Prevention and Treatment of
Plague

155 Determination of Pharmacological
Effects of Antimalarial Drugs

156 Synthesis of Antiparasitic Drugs

157 Development of Anti-Parasitic
Disease Drugs

158 Exploratory Vaccine Development
Against Parasitic Diseases

159 Prevention and Treatment of
Military Important
Diseases in the Tropics

160 Field Studies of Rickettsioses
and Other Tropical Diseases

161 Anti-Schistosomal Drug
Development and Malaria
Vector Immunology and Studies

162 Vaccine Development in
Trypanosomiasis

163 Gastrointestinal Diseases of
Military Importance

iv

~~n

PAGE

309

31l

316

324

342

343
349
3518
36
364

369
374

381
385

390
409

436
444
455

-. .. .‘ ' \\.(' " .-\q‘ \.\\ \\- ' -a\.\ r‘.. .-..L,. .



Ly an 2t 20otn B it Tt Bk T S BB B ) - |
|’.'.'-‘.‘.'_~s_-'.~‘_-' gttt e b

35162772A874

! 3S162772A875 MEDICAL SYSTEMS OF NONCONVENTIONAL
i ENVIRONMENT
161 Development of Anti-Chemical
Warfare Drugs
162 Development of Antiradiation
Drugs
163 Preclinical and Clinical
Assessments of Antidotes
; 164 Behavioral Toxicology
) 165 Molecular Modeling Drug Design
i and Development of CW
: Antidotes/Prophylactics
: 3E162777A878 HEALTH HAZARDS OF MILITARY MATERIEL
041 Biological Interactions with
and Hazards of Microwave
Radiation
| 042 Non-auditory Effects of Blast
i Overpressure
| 3E162777A879 FACTORS LIMITING SOLDIERS
EFFECTIVENESS
041 Military Preventive Psychiatry
042 Military Psychiatric Epidemiology
043 Military Stress: Circadian and
' Ultradian Factors
044 Neuroendocrine Response to
Military Stress
046 Medical Factors Limiting Soldier
Effectiveness
047 Neuroph -*macological Management
of Military Performance and
Casualties
v
e e R )

.............

..............

METHODS AND TECHNIQUES FOR
COMBAT CASUALTY MANAGEMENT

181 Management of Military Blast
Injury

182 Biomedical Aspects of Medical
Material

......

PAGE

475

476
486

489

490
493
498
500

502

504

505
508

516

514
525

531
535
539

547

- o .
........
........

B
y 58

et 0 B ERE -
oA r I ] ¢ * e

LA
Y taltri el s d

v

"'Q.'.‘ ....“.
. s c'
AN 'AQL'..

Lo




3M463751D993 MEDICAL DEFENSE AGAINST CHEMICAL
WARFARE

061 Preclinical Studies of Anti-
Chemical Warfare Drug
Development

062 Preclinical Studies of Anti-
Radiation Drug Development

PUBLICATIONS

DISTRIBUTION

vi

PAGE
556

515.7
560

563

589

,. . .
L G A L S

= 1’-" ‘- -.n.l--. N » » . .
PRI ey LT . fea e

»
A A S

LW o vt
0
n !

PP Sy POFS)

[
2
P

2

Al

CRRAPIT| SR
e e s {8

L i

.
& SR DRt _J
altdlatal el



------------

.............

PROJECT 3A161101A91C

IN-HOUSE LABORATORY INDEPENDENT RESEARCH

’ .‘. “ ,' ':. '-. " .": g Fi

.

-

i.-.

~

-...

1 <

.

R

3

.

.

5

= . A - L -

A I ) o g T Y S ) K

..c‘ oM O o la ,"t. oL LB PN .',\".- .'.' C o DM I 1, R ‘. R FIENS . ’ “w
P IR SR SIS, P ) O B T S I L. S RS T E Ry T A P TN T AN TR PR N P TR T R T R vy Py ra s pa e e




i i e e T T e

A il |5 oSl e mman g ASPOAT CORTNOL STREOL
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA 300022 82 10 01 [ E b aes imass
S SATE PREV SUANT [a winG OF SumMARY & SUMMANT $CTY® [ wORN secumTY® [, agenacing” . DNE'N s TR'N l.::n.v‘:n‘c';'oca‘:?:-'u 5. LEVEL OF sus
81 10 01 | D. Change v v NL Bve O | & voaswar
18. #0./CO08S:* PROGAAM ELEMENTY PROJECT NUMBER TASK AREZA NUMBER WORK UNIT NUMBER

o PamANY 0l101A 3A161101A91C 00 10

b COUTMBUTING

. CONTMOUTING
1. TITLE (P with gosurtty Cate)h
(U) Development of Monoclonal Antibody Producing Hybridomas

12 SCIENTIFIC ANO TECHHOLOGICAL ANEAS®

010100 Microbiology 002670 Biology

T8 START 5AVE < TiVMaTEG ConPLETion GATT TS FUNGING AGENCY 6. PEATGRMANCE NETHOD
81 10 CONT DA | C. In-House
J'mﬁvncvum' 0. SESOUNCES EITINATE | & PROPELSIONAL HAN TAS | b FUNOS (M Mousands)
& CATEIAPFECTIVE: CHPIRATIOW: PRRTEY
. nuneen:® rscaL 82 1.0 75
. TYOR: 4 AnoUnT) Taan [CUNKTRY
& EMB.0F AVARD: . CUM. AMT, 83 1.0 85
0, ALSPONLINL & DO GACANIZATION l J 10. PERFGAMING GHEANITATION L l

emse® Jalter Reed Army Institute of Research [***°Nalter Reed Army Institute of Research
Division of Biochemistry

weses® Washington, D.C. 20012 acoNENs:® Washington, D.C. 20012
PRINCIPAL INVESTICATON (Fumioh SEAN 1} U.0. 4 codomic tnatioviion)
ACIPONIIBLE MDIVIBUAL waus*  Gemski, Peter
wwe  Russell, Philip K., COL recervons:  (202) 576-2594
TELEPNONE: (202) 576=-3551 SQCIAL JECUMITY ACCOUNT HUMBEN:
[31. SEnEaAL ¥iE ASSOCIATE INVEESTIGATORD s d
wang:  Gentry, M.K. odd, M.A.
Foreign intelligence considered e, Solow, R. POC: DA
T - seden )
| (U) Monoclonal; (U) Antibody; (V) Protein; (U) Enzyme; (U) Toxin; (U) LPS
Women. OBIECTIVE.® 34 AP TETY [ nl ot dual potogreph 09 aumbor. Procede teal ol sach Witk foowrtly CloeoiNeeWen Code.)

23. (U) The technical objective of this work unit is to develop monoclonal antibody
producing hybrid cell lines by using cell-cell fusion procedures and to investigate
host antibody responses to microbilal antigens of military interest. Antigens to be
explored include select toxins; enzymes; viruses; and LPS. Both mouse and human
myelomal cell systems will be employed in fusions with lymphocytes from diverse origins
(spleens, peripheral blood, lymph nodes, Peyers patches).

24. (U) Antigens or chemical=-immunogen hapten complexes will be injected into mice

to elicit immune reaction. The purified spleen cells from these animals will be

fused with appropriate murine myeloma cells. The fused cells will be subjected to
specific selection by growth in selective media. The survivors from actively growing
cell cultures will be screened for production of specific monoclonal antibody. Human
monoclonal antibodies will be developed by fusing peripheral blood lymphocytes with a
human lympho blastoid cell line.

25. (U) 81 10 - 82 09. Hybridoma~produced monoclonal antibodies to dengue-2 virus were
characterized, and three distinct antigenic determinants on the virus have been defined.
Intestinal IgA and serum IgM anti-shigella LPS antibodies were induced in Lipid A non-
responder C3H/Hej mice as well as in normal C3HeB/Fej mice by intragastric immunization
with LPS preparations. A potentiated murine systemic antibody response to meningococcal
Group B polysaccharide was developed by {mmunization with an outer membrane meningo-
coccal protein Croup B polysaccharide complex. Human hybridoma cell lines secreting
anti-tetanus and diptheria toxoid antibodies were developed. For technical report
see Walter Reed Army Institute of Research Annual Progress Report, 1 Oct 81 30 Sep 82.

-

e

vollabla s contractara an) (L (a1 = z
D (L1]) ‘498 PAEVIOUS ROITIONS OF Tril FOAM ARE OBIOLETE. OD PORME 1488A. ' NOV 88
D (LY ANO 1498-1, ) MAR 68 {FOR ARMY USE! ARE OBEOLETL

fag. 8 o o A& L'Li_"_.‘u




\:_?__ IO I A A A o S i e e .‘_'\-"."_ :;*-:_ ._‘_'-__\_, -__'-_‘.._'--~'n.-_'~-_'._-'_*\?.1. b ‘_\.."73_ MR RASE A DRI RSO ARSI A S Y
\::-:::' R |
ot |
o ;
E} 3 PROJECT: 3A161101A91C IN-HOUSE LABORATORY INDEPENDENT RESEARCH
r;ff‘ WORK UNIT: 104 Development of Monoclonal Antibody Producing Hybridomas
E!- INVESTIGATORS: i
pe Principal: Peter Gemski, Ph.D. )
::i:' Associates: Mary K. Gentry, M.S.; SP4 Karla K. Kopec, B.S.; Mary Ann R
XY Sodd, M.S.; and CPT Rikki Solow, M.S., MSC o
B2 - )
a3 IN COLLABORATION WITH: W.E. Brandt, Ph.D. (DCD&I); H. Collins (DCD&I); g
CPT D.E. Griffin, M.S., MSC; CPT E.A. Henchal, Ph.D., J
MSC (DCD&I); LTC G. Lowell, M.D. (DCD&I); W.D. )

Zollinger, Ph.D. (DCD&I)

DESCRIPTION:

2
3

The development of hybridoma cell lines which produce monoclonal antibodies
to different antigens of importance to the military provides an excellent source
of monospecific antibody reagents required for the improved, rapid detection
and control of infectious agents which affect military personnel operating in
areas of poor sanitation. Also, antigens and virulence determinants of impor-
tance to pathogeneses can be recognized and characterized by use of these tai-
lor-made monoclonal antibody preparations. The investigation of host antibody
responses to such microbial antigens provides important basic information
needed to facilitate development of new synthetic vaccines of military rele-
vance.

A. Monoclonal Antibodies to Dengue Virus

1. Development of Monoclonal Antibodies for Identification of Dengue Virus
Scrotypes.

Extensive serological cross—reactions occurring among dengue virus serotypes
frequently interfere with their identification. We developed hybridoma-derived
reagents directed against the prototype dengue virus strains. DEN-1 (Hawaiian),
DEN-2 (New Guinea C), DEN-3 (Philippines H-87), and DEN-4 (Philippines H-241).
Lymphocyte hybridomas were prepared by fusing P3x63Ag8 mouse myeloma cells
with spleen cells from mice immunized with dengue virus antigens. Antibodies
secreted by hybridomas were detected by solid phase radioimmunoassay (SPRIA)
using antligen extracts from dengue-infected C6/36 (Aedes albopictus) cells.
Hybrid cells from selected lines were cloned and injected into Pristane-primed
mice for preparation of ascitic fluids containing higher concentrations of anti-
dengue antibody. Each ascitic fluid was evaluated by plaque reduction neutral-
ization (PRNRT), hemagglutination inhibition (HAI) and indirect immunofluore-

NIEINT b 1§ PRI _ | ST

scence (IFA) for type-specificity. 3
'S

Several anti-~DEN-1 monoclonal antibody preparations have been selected for 1

use as serotyping reagents. Two cell lines produced high-titered (1:320; 1:1280) .

type-specific antibody by IFA on virus-infected cells. However, these monoclonal
antibodies were not reactive by PRNT and HAI. A third cell line produced an
antibody that titered 1:1100 to DEN-1 and 1:10 to DEN-3 by PRNT but was cross-
reactive to higher titers by IFA and HAI. Those cell lines type-specific by

IFA have recently been used successfully to type isolates from a recent dengue
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outbreak in Jamaica. el
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Monoclonal antibodies to DEN-2 virus, reported at the previous annual meet-— —d
ing, include 5 preparations that are type-specific by IFA, one of which reacts }
specifically to high ticer by PRNT, but not by HAI, and tour of which react 5.}
specifically to high titer by HAI but not PRNT. These monoclones also reacted o8
by IFA with other DEN-2 strains from Asia and Caribbean geographical regions. L=
AR

.{:_,

Monoclonal antibody preparations to DEN-3 included one that was serotype ";‘
specific to low titer by IFA and HAI, and another that was type-specific to e

high titer (1:2560) by LFA only. Three monoclonal antibody preparations to DEN-
4 were serotype specific by HAI. One of these was type-specific by IFA (1:640)
and two were cross-reactive by IFA. There was little, if any, PRNT activity by
these DFN-3 or DEN-4 monoclonal antibodies.

Characterization of monoclonal antibodies to the dengue viruses has shown
that there are distinct antigenic determinants that react in the PRNT and HAI R
tests, both of which involve reactions with the major glycoprotein of the virus. Efﬁ
Thus, it is unlikely that a single monoclonal antibody preparation would be £
available for all serological tests that depend on the virion as the test anti-

gen. It is clear, however, that the IFA test can be used with these monoclonal ;&‘
antibody preparations at the present time in field laboratories to identify -y
each serotype of dengue virus, and that it can continue to be used if the anti- ok

genic determinants on the intracellular viral specific polypeptides remain sta-
ble.

2. Rapid Identificaiton of Dengue Virus Serotypes Using Monoclonal Anti-
bodies in an Indirect Immunofluorescence Test.

Dengue and dengue hemorrhagic fever occur in epidemic and endemic form
throughout tropical areas of the world and pose a potential threat to military
operations in those areas. Monoclonal antibodies were produced against the
four dengue virus serotypes. These antibodies demonstrated four categories of
reactions by immunofluorescence: flavivirus group reactive, dengue complex
specific, dengue subcomplex specific (DEN~1, DEN-3), and dengue serotype spe-
cific. 'This is the first time that monospecific antibodies have been available
for these unique antigenic determinants. Type-specific monoclonal antibodies
prepared against the four dengue virus serotypes were evaluated for their
ability to rapidly identify low-passage human and mosquito isolates from Jamaica
and West Africa by an indirect immunofluorescence assay. Serotyped human iso-
lates from Jamaican deangue fever patients included 12 DEN-1, two DEN-2, and
five DEN-4 viruses. Viruses form West Africa included 84 DEN-2 mosquito strains
as well as two DEN-1 and one DEN-2 from humans. Results obtained using the
immunofluorescence assay were consistent with virus identifications obtained
using the more classical but costly and time—consuming plaque-reduction neutral-
ization test. More viral isolates and higher virus yields were obtained using
the C6/36 clone of Aedes albopictus cells rather than LLC-MK2 (monkey kidney)
cells. The DEN-2 type~specific monoclonal antibody detected prototype viral
antigens 12 to 24 hours postinfection in C6/C36 and LCC-MK2 cells. The use of
monoclonal antibodies in the manner described should make dengue virus isola-
tion and identification a rapid and routine procedure.
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Ea!l 3. Production and Characterization of Monoclonal Antibodies to Shiga Toxin.

! Hybridoma cell lines which produce monoclonal antibodies to Shiga toxin
ﬂ; from Shipella dysenterinc 1 were prepared by fusion of spleen cells derived from
y BALB/cJ wmice immunized apainst glutaraldehyde-inactivated Shiga toxin with the
P3x63Ag8 mouse myeloma cell line. Preliminary screening for hybrids which
secreted antitoxin was based on the neutralization of Shiga toxin cytotoxicity
to Hela cells and on detection of antibodies to Shiga toxin by a solid phase

) P
-~

b
e

P

"
jn: radloimmunocassay. Six hybrid lines producing monoclonal antibodies to Shiga
e toxin were identified and cloned twice to soft agarose. The antibodies were
R found to be of the IgG class. Monoclonal antibodies from the six hybrid lines,

/ Ol
s

amplified in mouse ascitic fluids, differed about 500-fold in their ability to
~ neutralize cytotoxicity; the difference among these lines in antibody bound in

1 the radioimmunoassay was about 12-fold. Autoradiographic detection of the bind-
ing of monoclonal antibodies to preparations of pure and crude toxin that were
{:g electrophoretically fructionated on polyacrylamide gels and transferred to

i nitrocellulose indicate that the monoclonal antibodies are monospecific for
Shiga toxin.

;{: B. Host Antibody Response and Immunopotentiation

jﬂé 1. Studies on Mitogenicity and Adjuventicity of Meningococcal Outer

s Membrane Proteins in Mice.

P~

:i It has previously been shown that meningococcal (Mgc) outer membrane pro-
:f: teins (MP) are B and T cell mitogens and confer immunogenicity upon Mgc group
*j: B polysaccharide (Bps) in man. A mouse model was developed to investigate these
A two immunologic properties of MP., MP was found to be mitogenic for splenic

o lymphocytes of two normal mouse strains, BALB/cJ and C3HeB/FelJ, as well as for
{ C3H/HeJ mice which respond poorly to Mgc lipopolysaccharide. A solid phase RIA
i was used to detect anti-Bps IgG and IgM in sera and in splenic lymphocyte cul-
oyl ture supernatants. As in man, MP complexed to Bps (MP-Bps) induced anti-Bps

:{ IgM in mice whereas Bps alone did not. Immunization with MP alone or MP mixed
o with but not complexed to Bps did not induce anti-Bps IgM. MP therefore is

L~ unlike adjuvants which do not require complexing in order to be effective.

) Bps complexed to the protein carrier, bovine serum albumin, was also ineffec-
5 tive. Furthermore, priming with MP ten days prior to immunization with MP-Bps
;Q did not enhance the immunogenicity of MP-Bps. These data suggest that the
Ay function of MP in MP-Bps is not similar to that of a typical protein carrier.
Jg Accordingly, we suggest that the immunopotentiating nature of MP may be re-

) lated to its ability to activate lymphocytes mitogenically while presenting
antigens to the immune system in an immunogenic configuration.

¥ 2. Induction of Anti-Shigella Lipopolysaccharide Antibodies in C3H/HeJ

L Mice Following Oral Immunization.

;{ Oral immunization is thought to be necessary for the development of protec-
.!! tive immunity against enteric diseases such as shigellosis. Previous reports

k- indicate that C3U/HeJ mice which are non-responsive to lipid A of lipopolysaccha-

ride (LPS) have elevated IgA responses to Intragastically administered protein

antigens. We have investigated the ability of C3il/HeJ mice to respond to

iy intragastric immunization with: 1) acetone-killed-dried (AKD) Shigella flexneri
i X16, Z) protein-containing Boivin X16 LPS (BLPS), 3) protein-free Westphal LPS
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(WLPS) and 4) alkaline-hydrolized X16 LPS (ALPS). A solid phase RIA was used
to analyze anti-LPS IgA, IgM and IgG in sera and splenic lymphocyte culture
supernatants. AKD shigellae, LPS and WLPS induced serum anti-WLPS IgA and IgM
but not anti-WLPS IgG. The dose responses to BLPS and WLPS were similar.
ALPS, in contrast, was not immunogenic even when coated to sheep red blood
cells. Co-administration of Concanavalin A with BLPS or WLPS altered the anti-
WLPS IgA response but not the anti-WLPS IgG and IgM responses. In addition,
anti-WLPS antibodies were detected in splenic lymphocyte culture supernatants
following immunization with AKD shigellae, BLPS or WLPS. Our data indicate
that specific anti-shigella LPS IgA and IgM can b e induced in lipid A non-
responder C3H/HeJ mice by intragastric immunization with LPS.

3. Stimulation of Secretion of Anti-Shigella Lipopolysaccharide (LPS)
Secretory IgA by Mucosal Immunization with Meningococcal Outer Membrane
Protein-LPS Complexes.

Induction of anti-LPS secretory (S-) IgA is considered important for protec—
tion against shigellosis. The protein-free hot-phenol-water (Westphal) prepara-
tion of LPS (LPSw) isolated from Shigella flexneri, however, is ineffective as
a mucosal immunogen. Meningococcal outer membrane proteins (MP) have previously
conferred immunogenicity upon meningococcal group B polysaccharide. We now
report that MP can also confer immunogenicity upon LPSw when co-precipitated
with LPSw to form a non-covalent MP-LPSw complex. Rabbits were immunized once
im or weekly X 3 intra-lumenally (il) in chronic Thiry-Vella intestinal loops.
Specific anti-LPSw S-IgA and IgG in loop flulds and in sera were measured by an
ELISA. MP-LPSw induced specific intestinal fluid S-IgA or serum IgG following
11 or im immunization respectively. Immunogenicity of LPSw was enhanced by
complexing it with either 41K or ca. 30K MW MP fractions. Boivin LPS contain-
ing shigella membrane proteins was also effective without MP. In contrast,
little anti-LPSw S-IgA or IgG was induced by immunizing il or im with LPSw alone
or complexed to bovine serum albumin. These data suggest that oral vaccination
with LPS complexed to membrane protein "helper"” antigens may be effective against
enteric diseases such as shigellosis.
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l. Gentry, M.K., Henchal, E.A., McCown, J.M., Brandt, W.E. and Dalrymple, J.M.
1982, Identification of Distinct Antigenic Determinants on Dengue 2 Virus
Using Monoclonal Antihodies. Am. J. Trop. Med. Hyg. 31: 548-555.

2. Henchal, E.A., Gentry, M.K., McCown, J.M. and Brandt, W.E. 1982. Dengue
Virus-specific and Flavivirus Group Determinants Identified with Monoclonal
Antibodies by Indirect Immunofluorescence. Am. J. Trop. Med. Hyg. 31: 830-836.

3. Brandt, W.E., McCown, J.M., Gentry, M.K. and Russell, P.K. Infection
Enhancement of Dengue type 2 Virus in the U-937 Human Monocyte Cell Line by

Antibodies to Flavivirus Cross-reactive Determinants. 1982. Infect. Immun. géz
1036-1041.

4. Henchal, E.A., McCown, J.M., Seguin, M.C., Gentry, M.K. and Brandt, W.E.
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neuromodulators 1n performance, fatigue, and sleep 1n order to derive potential
insights 1into the mechanisms by which these behaviors are mediated. Presently
available stimulant drugs, such as amphetamine and related substances, have the
adverse consequence of severely impairing judgement while providing their stimulant
effects, thus 1imiting military applications. 1If insights into the body's own systems
for producing arousal, sleep, and other behaviors relating to vigilance and
performance are elucidated, 1t may be possibile to develop novel substances to enhance
endogenous stimulants and depress endogencus sedatives and thus improve performance.
24. (U) Experimental animals will be entrained on an eight arm maze, and performance
will be assessed with and without prior pharmacological treatment. This general
paradigm will also be employed with descriminative operant tasks specifically designed
to evaluate stereotypic responses relative to general stimulant effects. The effects
of transaurficular electroconvulsive shock will also be evaluated to determine
endogenous factors which may play a role 1n physiological and behavioral compensation
to applied stress. Immunohistochemical procedures will be utflized to correlate
changes in endogenous substances with changes in their receptors.

25. (V) 81 10 - 82 09 Thyrotropin-releasing hormone (TRH), a neuropeptide found in
the brain, was shown to have stimulant properties when injected into rats. Doses of
his substance which fincreased locomotor activity fafled to alter maze running time or
ccuracy. By contrast, amphetamine doses which increased 1ocomotor activity increased
ze running time and decreased correct responses. Electroconvulsive shock (ECS& was
further shown to activate endogenous opfates and increase their receptor numbers.
For technical report see Walter Reed Army Institute of Research Annual Progress
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}éi Project 3A161101A91C IN-HOUSE LABORATORY INDEPENDENT RESEARCH
Work Unit 105: Neuropharmacology of Performance and Fatigue

Investigators:
Principal: John W. Holaday, GM-14
Associates: Gregory L. Belenky, LTC, MC
W. C. Mobley, MAJ, MC

Problem:

To evaluate the role of endogenous neuromodulators in
performance, fatigue, and sleep in order to derive a potential
understanding into the mechanisms by which these behaviors are
mediated. Such information will enable novel approaches to the
development of neuropharmacological agents which will rely on
manipulations of such endogenous biochemicals to enhance
performance, diminish fatigue and prevent sleep.

Imgortance:

Presently available drugs which have known stimulant properties
(e.g. amphetamine and related substances) have the adverse
consequence of impairing judgement Thus, their wutility as
stimulants in military and and non-military applications is
severely limited. If insights into the body's own systems for
producing arousal, sleep, and other behaviors relating to
vigilance and performance are elucidated, it may be possible to
enhance substances which elicit arousal or, conversely, to
specifically inhibit those substances which have sedative
properties. Even without the demonstration of endogenous
involvement, the testing of various novel neuropeptides which have
recently become available may provide pharmacological tools which
improve performance, decrease fatigue, and delay sleep while
producing less severe side effects than presently known
stimulants.

Approaches:

Initial experiments have involved training animals to perform on

an eight-arm maze; responses were monitored for speed and accuracy
of traversal of all eight arms. Secondary studies have involved
evaluation of alterations in conditioned responses using food and
other rewards to maintain operant performance. Both of these

studies have been performed prior to and following
5l neuropharmacological manipulation of endogenous substances which
K may be linked to states of arousal. Further studies are planned
_;; to evaluate brain and plasma concentrations of neuropeptide
F:: substances which are 1likely candidates for a role in endogenous
't.. behavioral regulation. Such substances will be evaluated in
5 conjunction with measurements of locomotor activity, post- :
& electroconvulsive shock depression, sleep, sleep deprivation, and -3
Y performance of entrained operant tasks. .
l:} Results: "4
o Initial results have demonstrated that thyrotropin-releasing ..']
E'_ hormone (TRH), a tripeptide material with an established endocrine =
]
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role, also has stimulant properties as demonstrated by its effects
in increasing locomotor activity. At the same doses required to
improve locomotor activity, TRH failed to alter maze running time
or accuracy. By contrast, amphetamine doses which increased
locomotor activity were associated with an increased maze-running
time and a decrease in number of correct responses. Additional
studies with electroconvulsive shock in rats demonstrated that the
function of endogenous narcotics (the endorphins) was
significantly activated in temporal association with the decreased
behavioral responses associated with cessation of the convulsive
state. These studies provide potentially novel stimulant drugs,
namely TRH and opiate antagonists, which will be further evaluated
along with other potentially useful substances 1in paradigms as
outlined above.

References:

Belenky, G.L., Cardenales, L., Robles, L.E., Arday, D., and
Holaday, J.W. Amphetamine but not TRH Disrupts Performance on the
Radial Arm Maze. Soc. Neurosci. Abstr., Vol. 8, p. 104, 1982
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23.(U) To establish an integrated concept of intermediary metabolism in the malaria-
infected human erythrocyte. Studies are'directed towards understanding parasite
specific metabolic pathways that may influence the normal metabolic functions of the
erythrocyte. In addition, identification of parasite-specific metabolic pathways may
suggest biochemical targets for the development of new antimalarial chemotherapy that
is effective against resistant strains of malaria. Development of new antimalarial
chemotherapy is of major military importance because of needs to station military
personnel in regions vhere malaria is en-denic.

24, (U) Laboratory studies include measurement of (1) intermediates and enzyme levels of
the purine and pyrimidine salvage and interconversion pathways; (2) intermediates and
enzyme levels of glycolysis, the pentose cycle, the Krebs cycle and fatty acid synthe-
sis; and (3) intermediates and enzyme levels of polyamine metabolism.
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have been determined for P. falciparum infected RBC in vitro and P. knowlese infected
RBC in vivo. PRPP (phosphoribosyl-pyrophosphate) has been identified as a key cofactor
for purine metabolism for both parasite and red cell host. High levels of purine
salvage synthesis enzymes have been found in infected RBC. The role of polyamines in
intraerythrocytic parasite growth have been studied with the use of inhibitors of
ornithine decarboxylase and S-adenosyl-methionine decarboxylase. Inhibition of poly-
amine synthesis inhibits parasite growth. For technical report see Walter Reed Army
Institute of Research Annual Progress Report 1 Oct 81 - 30 Sep 82.
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Project 3A161101A91C: IN-HOUSE LABORATORY INDEPENDENT RESEARCH

Work Unit 106 Intermediary Metabolism of the Malaria-Infected Erythrocyte

Investigators LTC June Whaun, MC; Dr. Nesbitt Brown, GS-13 (Div. of

Biochemistry); MAJ H. Kyle Webster, MSC (AFRIMS); MAJ William
Wiesmann (Dept. of Nephrology) 1

Description

The goal of this work unit is to study the intermediary metabolism of
normal red blood cells (RBC) and of red blood cells that have been infected
with malaria parasites. Malaria is a major world health problem that is of
particular importance to the military. The stationing of U.S. military
personnel in areas that are endemic for malaria (essentially all tropical and
subtropical regions of the world) poses a serious threat to the health of
individual soldiers and to tactical/strategic unit preparedness. The
emergence of drug resistant strains of malaria (especially P.falciparum)
significantly compounds the medical problem of malaria, and there is a
consequent need for novel approaches to the development of new antimalarial
chemotherapies that are effective against resistant strains. Purine
metabolism is an appropriate focus for studies of host-parasite interactions
which occur in malaria infected red blood cells, for purines are essential to
the synthesis of nucleic acids, proteins and folates as well as to energy
metabolism (ATP), enzyme co-factors and regulators of intermediary metabolism
that are critical both for normal RBC function and for parasite
differentiation and proliferation. Our objectives are to define the major
pathways of purine metabolism in human RBC infected with malaria
(P.falciparum) using novel in vitro RBC culture techniques, to determine
whether there are parasite specific pathways of purine metabolism, whether
P.falciparum 1s capable of any de novo purine synthesis under conditions of
continuous in vitro RBC culture, whether specific inhibitors of purine
metabolism can be used to interfere with the growth and development of drug-
resistant malaria strains, and whether there are differences of purine
metabolism in drug-resistant and drug-sensitive strains of P.falciparum, and
to evaluate the biochemical effects of malaria infection upon host RBC and its
implications for host defenses. Similar focus has been given to pyrimidine
metabolism and to polyamine metabolism in the malarious red cell.

PI‘OEI‘QSS

Studies of purine metabolism in malarious RBC in vitro and in vivo have
proceeded in collaboration with MAJ H. Kyle Webster, Chief, Dept. of
Iomunology, AFRIMS, Bangkok, Thailand and are described in the progress report
from that department.

In separate studies of polyamine metabolism in RBC infected in vitro by
P.falciparum, inhibitors of ornithine decarboxylase (ODC) and
Eladenosylmethionine decarboxylase have been used to evaluate the
relationships between polyamine metabolism and intraerythrocytic malaria
growth and development. Interference with polyamine biosynthesis has been
shown to inhibit intracellular parasite growth. 1In addition, it has been
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found that the anti-cancer drug, methylglyoxalbisguanylhydrazone, is effective
at micromolar concentrations at inhibiting parasite growth when combined with
polyamine depletion induced by the drug DFMO, an inhibitor of ODC.

Future Plans

We plan to continue the study of purine and polyamine metabolism
inhibitors as potential antimalarial agents, to extend these biochemical
studies to the analysis of pyrimidine metabolism in malaria infected human
RBC, to develop techniques for establishing synchronous cultures of
P.falciparum in vitro using metabolic blockers, to study the biochemistry of
drug resistance using the in vitro culture methods, and to continue to study
the biochemical consequences of malaria infection for immunocompetent cells
and host defense in vivo.

Abstracts

/' Whaun, J.M., Ip, S.H.C. and Hansen, W.P. Rapid identifi- cation and
detection of parasitized human red cells by automated flow cytometry.
Blood 58:38a, 1981.

2. Whaun, J.M. The effects of aspirin-containing serum in the continuous
culture of P.falciparum-infected human erythrocytes. Clinical Research
30:381A, 1982.

3. Whaun, J.M. and Brown, N.D. Polyamine inhibition and the malarial-
infected red cell: A model for studying polyamine metabolism and cell
growth. Fifth International Congress of Parasitology. Toronto, 1932.

Publications

e Webster, H.K. and Whaun, J.M. Anti-malarial properties of bredinin:
prediction based on identification of differences in human host-parasite
purine metabolism. Journal of Clinical Investigation 70:461-469, 1982.

2. Brown, N.D., Whaun, J.M. and Strickler, M.P. A femtomolar ion-pair high
performance liquid chromatographic method for determining dazsylated
polyamine derivatives of biological fluids utilizing an automated
polyamine analyzer. Journal of Chromatography 245:101-108, 1982.
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DESCRIPTION:

Studies on the pathogenesis of enteric infections have established that
some organisms evoke dlarrheal disease by an invasive mechanism in which the
pathogen penetrates and replicates within gastrointestinal tissue. Without
doubt, several bacterial attributes must function in concert to allow expres-
sion of invasive events. The polygenic control of invasive virulence remains
unelucidated at the present time. Our objective is to study that genetic con-
trol of invasive properties of enteric pathépens. An understanding of chromo-
somal and plasmid genes associated with invasive properties of enterics will
provide basic formation needed to facilitate the development of (1) live at-
tenuated vaccines and (2) improved methods for prevention and treatment of
intestinal infections in military personnel operating in areas of poor sanita-~
tion. Although such diseases are temporary, they are sufficiently devastating
to interfere seriously with military activities.

Mutants, chromosomal hybrids, plasmid derivatives, transformants and
transconjugants of Shigella, Yersinia, Salmonella and E. coli which are alter-
ed in antigens, toxins and other factors associated with virulence are being
prepared and analyzed biochemically, genetically and immunologically to assess
the impact of such alterations on virulence. Various small animal models of
infection are also employed. Interspecific phage hybrids are also being
developed.

A. Studies of the Virulence of Yersinia

1. Vwa Plasmids of Yersinia enterocolitica Serotype 0:3.

We have previously shown that Y. enterocolitica serotype 0:8 and Y.
pseudotuberculosis type [II can have plasmids, designated Vwa, which are asso-
ciated with production of V and W antigens and virulence of these organisms.
Seven strains of Y. enterocolitica serotype 0:3, originally isolated from
feces of children with larrhea, have been examined for plasmids by means of
agarose gel electrophoresis of their DNA and found to harbor a Vwa plasmid.

As with 0:8 strains, 0:3 isolates with Vwa produced small, convex colonies
when grown at 37C on Trypticase soy agar. Such colonies produced the V and
W antigens as evidenced by calcium dependence (growth inhibition on magnesium
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oxalate agar at 37C). Isogenic derivatives that had lost the Vwa plasmid were
no longer calcium dependent. Unlike 0:8 strains, these 0:3 isolates failed

to provoke conjunctivitis in guinea pigs, irrespective of the presence of a

Vwa plasmid. We examined the similarity of Vwa plasmids from 0:3 and 0:8
strains of Y. enterocolitica by comparing DNA fragmentation patterns after
digestion by restriction endonucleases. After treatment with several different
restriction enzymes, Vwa plasmids from each serotype yielded different banding
patterns, indicating a divergence in the microevolution of Vwa. However,

some common restriction fragments of Vwa were observed, irrespective of sero-

type.

.ii
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2. New Virulence-Associated Plasmid in Yersinia enterocolitica.

We found that 7 of the 100 study strains and the 3 positive controls were
lethal for adult mice and that each contained one 42- and one 82-Mdal plasmid.
Of the 93 strains not lethal for mice, only 1 contained 45- and 82-Mdal
plasmids, and 2 contained only a 42-Mdal plasmid. Although the 82-Mdal plasmid
has not been reported in previous studies of Y. enterocolitica, the data from
those studies reflected the use of a sodium dodecyl sulfate-salt precipitation
method for DNA extraction. In our hands, this procedure failed to detect the
presence of the 82-Mdal plasmid, which was visible at low intensity in both
routine and gradient preparations. One explanation for this is the sensitivity
of large plasmid molecules to phenol and chloroform, which are used to extract
protein in this method. Another explanation is the possibility that this
large plasmid is present in low copy numbers or in a relatively small percent-
age of the cell population.

We believe that this 82-Mdal plasmid may be associated with virulence for
the following reasons. (i) It was present in all study and control strains
which were lethal for mice. (ii) The association of this plasmid with lethali-
ty was statistically significant (P <<0.001 [Fisher exact test]}). (iii) The
two strains containing only the 42-Mdal plasmid were not lethal for mice.

(iv) A derivative, strain 1223-75-2, contained only the 82-Mdal plasmid and
was as lethal for mice as was the parent strain, 1223-75-1. (v) Previous
reports have shown the presence of a 42-Mdal plasmid in an avirulent Y. entero-
colitica strain. (vi) These previous studies have not shown complete homology
among 40- to 48-Mdal plasmids isolated from virulent Y. enterocolitica strains.
(vii) The correlation between this plasmid and lethality in Y. enterocolitica
serotypes other than 0.3, 0:8, and 0:9 was not expected but is consistent with
the potential mobility of plasmid DNA.

s
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Further work must be done to compare the 42- and the 82-Mdal plasmids in
all of these strains and especially to determine the degrees of homology among
the 82-Mdal molecules. Both plasmid species are statistically associated with
lethality for mice, and one or both may be necessary to determine the virulence
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of Y. enterocolitica. However, the initial evidence suggests that the newly :
observed 82-Mdal plasmid is an excellent candidate for both plasmid profile Al
screening and genetic probe construction. Either technique offers a protential Q
diagnostic and epidemiologic tool not available at present. |
1

3. Studies of Plasmids in Yersinia ruckeri. .T

Seventeen strains of Yersinia ruckeri, representing virulent and non-
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virulent serotypes, were examined for plasmid DNA by means of agarose gel
electrophoresis of partially cleared lysates. Of 6 avirulent strains exam-—
ined, only one (strain 11.59) had a plasmid of about 2-3 Mdal. In contrast,
all 11 virulent isolates that were studied had a 70-Mdal plasmid. Virulent Y.
ruckeri strain 11.34 containing the 70-Mdal plasmid (pTCé4) was examined further
because it also has an additional 35-Mdal plasmid (pTCl). pTCl was found to
carry the genes for resistance to tetracycline (Tc) and is transmissible to E.
coli by conjugation. Of 30 TcT E. coli transconjugants analyzed, 29 contained
pTCl., The remaining TcT transconjugant, however, contained a 16-Mdal plasmid
(pTC2) presumably derived as a result of a large deletion in pTCl. None of
these transconjugants had inherited pTC4. In addition to producing TcS deriv-
atives cured of pTCl, e¢thidium bromide treatment of strain 11.34 also yielded
a TcS derivative which contains a 25-Mdal plasmid (pTC3) presumably derived
from pTCl. Studies are in progress to assess the role of the 70-Mdal plasmids
in virulence.

B. Studies of K Antigens

1. Effect of K Antigen Phenotype on Serum Sensitivity of Escherichia coli.

We have previously shown that the Kj capsular antigen confers serum resist-
ance to bacteremic E. coli isolates of rough phenotype. Yet, some evidence
suggests that other K capsules provide little if any protection against serum.
Thus, we prepared hybrids which express both K; and K97 antigens and examined
the relative contributions of these capsules to serum resistance. E. coli Hfr
strain F639 (rough, Ko7', serum sensitlve) Wﬁs conjugated with E. coli recipi-
ent strain E&lz (rough, Ki, his , trp , str—, serum resistant). Transconju-
gants which inherited both the his and trp linked genes for K7 antigen syn-—
thesis were analyzed. These hybrids retained and expressed the K1 antigen
since the Kj locus is non-allelic with K97 gene loci. Hybrid strains which
express both Kj and K97 antigens exhibit serum resistance, but not at the level
of the Kj+ parental strain. An isogenic Kj- derivative of a hybrid which ex-
pressed only Ko7 antigen was serum sensitive, (>99% kill, 60 min.). These
findings indicate that the presence of the Ki capsular antigen can protect
some rough strains of E. coli from serum bactericidal activity, whereas K37,
and perhaps other K dn*igens fail to provide such a protective effect.

2. The Uniqueness of the K1 Antigen in the Epidemiology and Phagocytic
Resistance of E. coli.

We examined 498 clinical isolates of E. coli (EC) from blood (248), urine
(193) and wounds (57) for the synthesis of KI antigen (K1%) and lipopolysac-

charide (LPS) smooth (S) or rough (R) phenotype using rough-specific and Kl- . |
specific phages. 50%(97/193) of urinary EC were R compared to 28%(70/248) of .
blood and 30%(17/57) of wound isolates. Urinary isolates were less likely to ]ii
be K1FT: 11%(21/193) versus 22%(55/248) for blood EC and 21%(12/57) for wound ioac:

EC. 47%(33/70) of R bacteremic EC were K1t while only 124(22/178) of S bacter~
emic EC were K1T (p<0.0001). This strong assoclation between i and R pheno-
types was not seen with urinary EC where only 12%(12/97) were R~ K1t and 9%
(9/96) were S-K1*., This epidemiologic data suggests that the EC phenotype is P
related to the ability to cause bacteremia. The sensitivity to killing (>80%
of inoculum) in a phagocytic system with a neutrophil: EC ratio of 1:1 differed
with the phenotype. Among bacteremic K1* isolates, only 5%(1/20) s-k1t and 21%
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(6/28) R-K1* were killed. In contrast, 73%(32/44) of S-K1~ and 91%(30/33)
R-K1~ were killed. The combination of S LPS and K1* confers resistance to
phagocytic kill. Capsular types other than K1 in combination with § LPS may
confer phagocytic resistance. Only the Kt phenotype, however, confers
resistance to EC of the R S phenotype. This resistance may explain the high
(47%) prevalence of K1t ¢ ~ug the R bacteremic EC.

3. Ability of Murine Monoclonal Antibody Prepared Against Group B
Meningococcal Polysaccharide to Kill Kl-Positive E. coli.

In a phagocytic killing assay (neutrophil to bacterium ration 1:1) 78%
(60/77) of bacteremic E. coli (EC) lacking Kl antigen were killed in excess of
80% by normal human serum. In contrast, only 15%(7/48) of Kl-positive EC were
killed under .similar conditions (p<0.0001). The Kl-polysaccharide (PS) is
immunochemically identical to the Group B meningococcal (GBM) PS. An IgM mono-
clonal antibody (MA) was prepared against GBM PS by fusion of spleen cells of
mice vaccinated with viable GBM with a non-producer mouse myeloma cell line.

MA killed 90% of GBM with human complement (C) in the absence of neutrophils
(N) to a dilution of 1:40,000. In addition, MA was able to kill 7 different
clinical bacteremic strains of EC that had K1t phenotypes, regardless of
whether the strain had a smooth or rough O-phenotype. Both human C and N were
required for kill. There was greater than 99% phagocytic kill by MA at a
dilution of 1:150,000 and 787% kill at a 1:500,000 dilution. There was no kill
with rabbit C at any dilution. A prozone of at least 1:1,000 was seen in the 7
Kl-positive strains killeds MA did not kill 2 EC strains lacking Kl antigen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>